This study was carried out during 2011 and 2012 seasons on "Manfalouty" pomegranate cv. grown at the experimental orchard of Pomology Department, Faculty of Agriculture, Assiut University. The objectives of this study were examining the effects of pre-harvest spray with CaCl 2 (4%) and GA 3 (100 ppm) as well as post-harvest treatments with jasmine oil (2.5 cm 3 /L), olive oil (2.5 cm 3 /L), fiber gard (20 cm 3 /L) and wrapping individually fruit with food polyolefin stretch as an improving effect in physicochemical characteristics of "Manfalouty" pomegranate cv. during storage under room temperature (22+5°C). The experiments were set up on split-plot arrangements in complete randomized block design (CRBD), with three replicates, 20 fruits each. According to the obtained results of this study, it could be deduced that pre-harvest spray with GA 3 (100 ppm) gave in general, the best results on improving physical and chemical characteristics, followed by CaCl 2 (4%) during the two growth seasons, as well as wrapping individually fruits with food polyolefin stretch gave the best quality during shelf-life period, followed by dipping fruits in both jasmine oil or olive oil and fiber gard during fruit storage under room temperature. Therefore, the authors recommended with wrapping individually fruits to keep fruits with good quality during fruit storage under room temperature.
Introduction
Pomegranate cultivars (Punica granatum L.) are grown in many different regions, mainly in subtropical Mediterranean region. "Manfalouty" pomegranate cv. is considered one of the most important pomegranate cvs. grown successfully in Egypt, mainly in Assiut Government. In recent years, production and consumption of pomegranate fruits are increasing rapidly due to the health benefits produced by the very high content of bioactive phytochemicals of the fruits (Opara et al., 2009 and Vinda-Martos et al., 2010) .
Pomegranate fruits contain a substantial amount of polyphenols of high biological value including flavonoids (anthocyanins, flavonols), hydrolysable tannins (ellagitannins, gallotannins) condensed tannins (proathocyanidins), Fawole and Opara, 2013a, b . Despite these health benefits, pomegranate consumption is still limited due to the difficulty of extracting the arils (pomegranate grains).
These polyphenols exhibit various biological activities such as eliminating free radicals, inhibiting oxidation and microbial growth and decreasing the risk of cardio-and cerebra vascular diseases and some type of cancers (Mena et al., 2011) .
Furthermore, the incidence of post-harvest losses and poor keeping quality of pomegranate fruits are largely attributed to the high sensitivity of their fruits to temperature below 4°C and above 10°C (Nanda et al., 2001) . The storage temperature recommended for pomegranates varies from 5 to 7.5°C with shelf-life from 8 to 16 weeks depending on cultivar (Arendse et al., 2014) . Mphahlele et al. (2016) reported that commercially pomegranate fruits were packed in ventilated carton with polyliner referred to as passive modified atmosphere packaging (MAP), individual shrink wrap and open top carton (control) and stored under 7+0.5°C and 92+2% RH for 4 months. Incidence of physiological disorders and changes in biochemical properties, phenolic compounds, total phenols, total flavonoids, total tannins, total anthocyanins, antioxidant activity and vitamin C were analysed monthly. The results showed that fruits stored under polyliner and individual shrink wrapped significantly minimized weight loss compared to control. Amongst phenolic compounds identified, calcium and rutin increased in fruits packed inside polyliners and individual shrink wrap after 4 months. Total phenolic and total tannins declined in fruits stored under polyliner and individual shrink wrap after 3 months. Furthermore, total anthocyanin was significantly higher in fruits packed in MAP than individual shrink wrap fruits.
Among different elite horticultural practices, growth regulators have been used to increase fruit yield and fruit quality of applying GA 3 on pomegranate plants to improve plant growth, yield, fruit quality parameters have been studied by Singh et al., 2003; Khalil and Aly, 2013 and Korkmaz et al., 2016 . Korkmaz et al. (2016 demonstrated that spraying calcium nitrate (2% or 4%) and GA 3 (50 & 75 ppm) on pomegranate cv. Hicaznar has been increased the fruit yield by both doses of calcium nitrate and the second dose of GA 3 (75 ppm) in the 1 st year, while GA 3 at 50 ppm had an improving effect in the 2 nd year. Currently, there is a trend towards healthier diets. Modified atmosphere packaging (MAP) is typically used for maintaining quality of fruits, mainly, healthier fruits such as pomegranate fruits. The use of MAP shows down physiological processes such as transpiration and respiration rate. Furthermore, relatively low oxygen concentration within the MAP may decrease the activity of the oxidizing enzymes (polyphneol oxidase, glycolic oxidase and ascorbic acid oxidase) meanwhile prolong the shelf life of stored fruits (Aries et al., 2000 and Arendse et al., 2014) . Selcuk and Erkan (2016) studied the effect of two different types of modified atmosphere packaging (MAP) on the physiochemical properties, biochemical composition and storage quality of sweet pomegranate cv. "Beynan" during long-term storage. they found that the MAPs significantly reduced weight loss and external physiological disorders, maintained visual quality and prevented the decline of skin colour. During storage period, O 2 levels de-creased and CO 2 levels increased inside the MAPs packaging compared to the control fruits.
Furthermore, MAP technology has been successfully used to maintain post-harvest quality and to prolong the storage period of many fruits. By creating higher CO 2 and lower O 2 concentration in the surrounding atmosphere of the fruits, decay, respiration rate, ethylene production and enzymatic activity can be controlled resulting in an increase in shelf life quality (Caleb et al., 2012 and Selak and Erkan, 2014 , 2015 .
Calcium (Ca 2+ ) has been extensively reviewed both as an essential element for its potential role in maintaining post harvest quality of fruits by contributing to the linkage between pectic substances within cell wall (Arhtas et al., 2010) . It is also involved in reducing the rate of senescence and fruit ripening (White and Broadley, 2003; Mahajan and Dhatt, 2004 and Lara et al., 2004) .
Therefore, the objective of this study was to examine the effects of pre-harvest spray with GA 3 & CaCl 2 and post harvest treatments with jasmine oil, olive oil, fiber gard and wrapping fruits and the combination of these treatments as modified atmosphere packaging of pomegranate fruit on physical and chemical characteristic under room temperature storage.
Materials and Methods
Two main experiments of this study were carried out during two successive seasons 2011 and 2012 on "Manfalouty" pomegranate cultivars grown at the experimental orchard of Pomology Department, Faculty of Agriculture, Assiut University.
Healthy trees and uniformely in growth were selected for this study. The trees age was approximately 35 years old at the beginning of the experiment and they were planted of 5x5 m apart. As indicated before, the objectives of this investigation were to study 1) the effect of pre-harvest treatments with both CaCl 2 and GA 3 on some physical and chemical characteristics of pomegranate fruits. 2) the effect of these pre-harvest treatments on shelf life properties of pomegranate fruits during storage under room temperature. 3) the effect of post-harvest treatments with jasmine oil, olive oil, fiber gard and wrapping individually fruit with food polyolefin stretch and as well as the interactions between the pre-harvest and the post harvest treatments on fruit quality during storage under room temperature.
The first experiment
This experiment was conducted as field work to achieve the preharvest treatments as follows:
1-Untreated trees (sprayed with tap water) control fruits). 2-Sprayed trees with 100 ppm GA 3 . 3-Sprayed trees with 4% CaCl 2 .
Both CaCl 2 (4%) or GA 3 (100 ppm) was sprayed twice time on the trees throughout the two studied seasons, the 1 st application time was two months (2/6/2011 and 2/6/2012 seasons) after fruit set of pomegranate trees and the 2 nd time of spraying was a month later of the 1 st application time.
The second experiment:
It was conducted to examine the effect of post-harvest treatments on physiological characteristics of pomegranate fruits under room temperature. The post-harvest treatments were carried out at the laboratory at Dept. of Pomology commercial ripe fruits were harvested and immediately were transported to the laboratory. After cleaning fruits and allowed to air dry, they were divided to five groups for storage under room temperature (22+5°C) as follows:
1-Untreated fruits (control of stored fruits). 2-Dipping fruits in jasmine oil (2.5 cm 3 /L). 3-Dipping fruits in olive oil (2.5 cm 3 /L). 4-Dipping fruits in fiber gard (20 cm 3 /L).
Individually wrapping fruits with food polyolefin stretch. Samples of the stored fruits bi weekly were taken for assessment the physical and chemical characteristics of fruits as follows: 1-Fruit weight (g). 2-Fruit peel (g) 3-Arils (pomegranate grains) whight (g) 4-Fruit weight loss %.
The fruits of each replicate treatment were individually weighed before storage to get the initial weight (iw), then the sample fruit weight (sw) after each biweekly interval period of storage. Thereafter, the percentage of fruit weight loss was calculated according to the following equation:
Where: iw= initial fruit weight before storage sw= fruit weight at the end of sample period. 5-Juice volume (cm 3 /100 ml g of arils (pomegranate grains). 6-Total soluble solids % (TSS%)
The total soluble solids % were determined using a hand refractometer. 7-Titratable acidity percentage (TA%) It was determined by titrating 10 ml juice with ph.ph. as an indicated against 1.0 N NaOH and calculated as grams of citric acid/100 ml juice according to the method described in A. O.A.C. (2000) . 8-Total soluble solids acid ratio (TSS/TA ratio). This ratio was determined by obtaining the ratio between total soluble solids and percentage of acidity. 9-Total sugar (reducing, nonreducing and total sugars) were determined using Lyne and Eynon methods as described in the A. O.A.C. (1975) .
Statistical analysis:
The experiments were set up in split-split plot arrangements at two levels in complete randomized block design (CRBD) with three replicates, 20 fruits each, whereas, pre-harvest treatments were the whole plots (A), the 1 st level of splits was the post harvest treatments (B) and the 2 nd level of splits was the storage periods (C) according to Snedecor & Cochran (1980) and Gomez & Gomez (1984) .
Results and Discussion
The obtained results of this research will focus on the effect of preharvest spraying with GA 3 (100 ppm) and CaCl 2 (4%) as well as the postharvest treatments with jasmine oil (2.5 cm 3 /L), olive oil (2.5 cm 3 /L), fiber gard (20 cm 3 /L) and individually wrapping fruits with food polyolefen stretch (all the post-harvest treatments as modified atmosphere packaging of MAP of pomegranate fruits) on the physical and chemical characteristics of "Manfalouty" pomegranate fruits stored under room temperature during 2011 and 2012 seasons. 1-Effect of pre-and post-harvest treatments on some physical characteristics of pomegranate fruits stored under room temperature:
1.1-Effect of fruit weight:
Data presented in Table ( Concerning, pre-harvest spraying with GA 3 or CaCl 2 on fruit weight, it was obviously that the group of fruits sprayed with GA 3 (100 ppm) gave the heaviest fruit weight (428.8 & 771.1 g), followed by the group of fruits sprayed with CaCl 2 4% (371.4 & 568.0 g), then the group of untreated (control) fruits gave the lowest value of fruit weight (352.0 & 477.1 g) in both season 2011 and 2012, respectively. As well as the pre-harvest treatment showed the same trend on the fruit weight at the end of storage period of stored fruits under room temperature during the two studied seasons, compared with untreated (control) fruits.
Within the group of untreated (control) fruits, wrapping fruits showed the heaviest fruit weight Within the group of fruits sprayed with CaCl 2 , wrapping fruit induced the highest fruit weight (357.1 g) in the 1 st season, while treatment with olive oil resulted in the heaviest fruit weight (517.8 g) in the 2 nd season, followed by untreated fruits (492.6 g), compared with untreated fruits stored under room temperature.
In general, wrapping fruits resulted in the heaviest fruit weight, while untreated fruits showed the highest fruit weight as response to the effect of pre-and post-harvest treatments on pomegranate fruits stored under room temperature. The positive effects of pre-harvest spraying with GA 3 or CaCl 2 could be due to the pomotive effects of both of them on plant growth, increasing yield and fruit weight as found by Singh et al., 2003; Khalil and Aly, 2013 and Korkmaz et al., 2016) .
1.2-Effect of peel weight:
Data recorded in Table ( 2) revealed that all pre-and post-harvest treatments induced significant effects on peel weight of Manfalouty pomegranate fruits during their shelf-life under room temperature in 2011 and 2012 seasons.
Concerning the effect of preharvest treatments on peel weight, it was clear that spraying GA 3 (100 ppm) resulted in heaviest peel weight (144.8 and 245.5 g, respectively), followed by spraying CaCl 2 (4%) (125.0 & 182.8 g) in seasons 2011 and 2012, respectively, compared with untreated fruits.
Regarding to the effect of postharvest treatments on peel weight of pomegranate fruits under room temperature, it could be deduced that wrapping fruits gave the best treatments in both the group of untreated fruits and group of pre-harvest fruits sprayed with CaCl 2 , while spraying fiber gard on group of fruits sprayed with GA 3 gave the best heaviest weight in season 2011, on the other hand, wrapping fruits in group of untreated fruits, as well as spraying olive oil gave of treated with GA 3 and untreated fruits of gave of treated fruits with CaCl 2 gave the best results under room temperature in season 2012. Generally, post-harvest treatments on the group of sprayed fruits with GA 3 (100 ppm) as pre-harvest treatment gave the highest value of peel weight of fruits, followed by preharvest treatment with CaCl 2 (4%), compared with untreated fruits during the two studied seasons.
The obtained results are in harmony with those reported by Jumaa and Ali (2016).
1.3-Effect of pre-and postharvest treatments on arils (pomegranate grains) weight:
According to data recorded in Table ( 3), it could be demonstrated that all pre-and post-harvest treatments induced significant increase in arils weight of pomegranate fruits during 2011 and 2012 seasons, compared to untreated fruits.
Regarding to the effects of preharvest treatments on grain weight of pomegranate fruits, it could be deduced that pre-harvest spraying with GA 3 (100 ppm) gave the heaviest grain weight (279.9 & 519.6 g), followed by pre-harvest spraying with CaCl 2 (4%) (248.1 & 385.5 g), compared with untreated fruits in 2011 and 2012 seasons, respectively. Concerning, the effect of postharvest treatments on grain weight, it could be observed that within the group of untreated fruits, post-harvest treatment with wrapping gave the best results (227.7 g), followed by dipping fruits in jasmine oil (205.5 g), thereafter spraying fruits with olive oil (204.9 g), than dipping fruits in fiber gard (179.9 g). Moreover, within the group of fruits sprayed with GA 3 , wrapping fruits gave the heaviest grain weight (243.7 g), followed by spraying fiber gard (243.6 ISSN: 1110-0486 Website: www.aun.edu.eg/faculty_agriculture/journals_issues_form.php E-mail: ajas@aun.edu.eg g), thereafter spraying fruits with olive oil (240.0 g), then dipping fruits in jasmine oil (213.0 g), as well as within the group of fruits sprayed with CaCl 2 (4%). The results showed the same trend of post-harvest treatment on the sprayed fruits with GA 3 , all results compared with untreated fruits in 2011 season. As well as, wrapping fruits of untreated fruits or sprayed fruits with GA 3 as preharvest treatment showed the best treatment in 2012 seasons, while within the group of fruits sprayed with CaCl 2 , spraying fruits with olive oil gave the heaviest grain weight under room temperature.
Generally, the post-harvest treatment on the group of fruits sprayed with GA 3 resulted in the best positive effects on arils weight of Manfalouty pomegranate fruits under room temperature during 2012 and 2012 seasons compared with untreated fruits.
All the obtained results could be attributed to the enhancement effects of pre-harvest treatment with spraying both GA 3 or CaCl 2 on increasing fruit weight, as well as increasing grain weight of fruits under the conditions of this study.
These obtained results are in parallel with those found by Mir et al. (1993) .
1.4-Effect of fruit weight loss %:
Data presented in Table ( 4) indicated that pre-harvest treatments with spraying GA 3 (100 ppm) or CaCl 2 (4%), as well as post-harvest treatments with jasmine oil, olive oil, fiber gard and wrapping fruits with food polyolefin stretch resulted in significant decrease in fruit weight loss % compared with untreated fruits during 2011 and 2012 seasons.
Concerning the response of preharvest treatments of pomegranate fruit weight loss % to the post-harvest treatments with jasmine oil, olive oil, fiber gard and wrapping fruits with food plastic stresh, it could be observed that the group of fruits sprayed with CaCl 2 gave the least decrease in fruit weight loss % (15.17% & 13.6%), followed by the group of fruits sprayed with GA 3 (15.93 & 15.10%), then the group of untreated fruits (17.63 and 17.60%) in 2011 and 2012 seasons, respectively.
Within each group of preharvest treated or untreated fruits, it could be demonstrated that within the group of untreated fruits, wrapping fruits induced the least decrease in fruit weight loss %, followed by dipping fruits with fiber gard, thereafter dipping fruits with olive oil, then dipping fruits with jasmine oil, as well as within both the groups of pre-harvest treated fruits with GA 3 or CaCl 2 took the same trend of the untreated preharvest fruits during the two studied seasons.
These obtained results could be due to the positive effects of preharvest treatments with GA 3 or CaCl 2 on improving fruit quality of Manfalouty pomegranate cv. under the condition of this study.
These obtained results are in accordance with those finding reported by Nanda et al. (2001) . 
1.5-Effect of pre-and post harvest treatments on juice volume (ml/100 g arils) (pomegranate grains):
As pointed out in Table ( 5) it was clear that pre-harvest treatments with CaCl 2 (4%) and GA 3 (100 ppm), as well as post-harvest treatments with jamine oil, olive oil, fiber gard and individually wrapped fruit with food polyolfen stretch induced significantly increase in juice volume (g/100 g arils), during shelf-life period of storage pomegranate fruits under room temperature, compared with untreated fruits in 2011 and 2012 seasons.
Concerning, the effect of preharvest treatments on juice volume of pomegranate fruit, it could be noticed that spraying GA 3 (100 ppm) gave the highest value of juice volume (71.9 & 71.0 ml), followed by spraying CaCl 2 (4%) (70.9 & 69.1 ml) then the untreated fruits (68.0 & 63.5 ml) during 2011 and 2012 seasons, respectively.
Regard to the effect of post-harvest treatments on juice volume it was clear that the group of fruits sprayed with GA 3 , in response to the post-harvest treatment, resulted in the heaviest juice volume (70.43 & 62.27 ml), followed by the group of fruits sprayed with CaCl 2 (69.30 & 61.67 ml), then the group of untreated fruits (65.27 & 58.17 ml), in 2011 and 2012 seasons, respectively.
Within each group of fruits treated with the tested post-harvest treatments, it could be deduced that in the group of untreated fruits wrapping fruits gave the highest value of juice volume, followed by fiber gard, thereafter olive oil, then untreated fruits with post-harvest treatment and jasmine oil gave the lowest value of juice volume in the 1 st season, while in the 2 nd season of storage fruits, all the post-harvest treatments showed the same trend of the 1 st season except the treatment with jasmine oil indicate an improving of juice volume than the untreated fruits.
Within the group of fruits sprayed with GA 3 , it was obviously that storage fruits under room temperature, treated fruits with fiber gard gave the highest value of juice volume, followed by wrapping fruits, thereafter treatment with olive oil, then jasmine oil compared with untreated fruits with post harvest treatments in both studied seasons.
Within the group of fruits sprayed with CaCl 2 , all the post-harvest treatments improved juice volume during the two seasons, moreover, wrapping fruits gave the highest value of juice volume in the 1 st season, while, fiber gard treatments gave the highest value of juice volume in the 2 nd season, followed by treatment with both of jasmine oil or olive oil during 2011 and 2012 seasons.
These positive effects of the postharvest treatments could be due to reducing moisture loss in response to the modified atmosphere surrounding the treated fruits stored under room temperature, compared to the untreated fruits.
These obtained results are in harmony with those found by Higazi et al. (1983) . Table ( 6) showed that both of pre-harvest treatments with GA 3 and CaCl 2 or post-harvest treatment with jasmine oil, olive oil, fiber gard and individually wrapping fruit with food polyolfen stretch resulted in significant effects on TSS% in juice of Manfalouty pomegranate fruits during shelf-life period under room temperature in 2011 and 2012 seasons.
Regard to, the effect of pre-harvest spraying with GA 3 (100 ppm) and CaCl 2 (4%), it was obviously that spraying GA 3 gave the highest value of TSS% in fruit juice during the 1 st season, on the other hand GA 3 treatments gave the lowest value of TSS% in fruit juice in the 2 nd season, while spraying CaCl 2 gave the lowest value of TSS% in fruit juice at the 1 st season and gave the highest value of TSS% in the 2 nd season, all results were compared with untreated fruits. The positive or negative effects of preharvest treatments with GA 3 or CaCl 2 on TSS% in juice could be attributed with the effects of GA 3 or CaCl 2 on delaying fruit ripening stages during the two studied seasons.
Concerning the effect of postharvest treatments with jasmine oil, olive oil, fiber gard and wrapping fruits on TSS% in fruit juice during shelf life period under room temperature, it could be deduced that group of untreated preharvest treatments gave the highest value of TSS% in fruit juice during the 2 studied seasons. Thus should be due to more moisture loss of untreated fruits comparing with treated fruits as modified atmosphere packaging surrounding the fruits stored under room temperature.
Within each group of fruits treated with pre-harvest treatments, untreated fruits with the post-harvest treatments resulted in the highest value of TSS% in fruit juice during the 1 st season, followed by wrapping fruits in the group of untreated fruits or the group of sprayed fruits with GA 3 and dipping fruits in olive oil within the group of treated fruits with CaCl 2 during the 1 st season. During storage fruits in the 2 nd seasons, it was noticed that untreated fruits with post-harvest treatments gave the highest value of TSS%, followed by jasmine oil treatment, while in the group of treated fruits with GA 3 , jasmine oil treatment gave the highest value of TSS%, followed by fiber gard, moreover, fiber gard also gave the highest value of TSS% in the group of fruits treated with CaCl 2 followed by jasmine oil treatments in 2011 and 2012 seasons.
These obtained results are in agreement with those reported by Samar et al. (2016) . : 10.21608/ajas.2018 : 10.21608/ajas. .18156 Mostafa, et al., 2018 
2.2-Effect on titratable acidity %:
Data presented in Table (7) indicated that all pre-harvest treatments with GA 3 or CaCl 2 and the postharvest treatments with jasmine oil, olive oil, fiber gard and wrapping fruits induced significantly increase in the titratable acidity % (as g citric acid, TA%) in fruit juice of Manfalouty pomegranate cv. compared with untreated fruits in 2011 and 2012 seasons. Concerning the effect of preharvest spraying with GA 3 and CaCl 2 on pomegranate trees, it could be revealed that spraying CaCl 2 resulted in the highest percentage of the titratable acidity (TA%) in fruit juice (1.8 & 2.0%), followed by GA 3 (1.7 & 1.8%), then the untreated fruits (1.6 & 1.6%) in 2011 and 2012 seasons, respectively.
Within the group of untreated fruits (the control group) treatment with fiber gard gave the highest value of TA% followed by jasmine oil treatments, then untreated fruits with post-harvest treatments resulted in the lowest value of TA% in the 1 st season, while wrapping fruits gave the highest value of TA%, followed by jasmine oil, then the untreated fruit gave the lowest value of TA% in the 2 nd season.
Regard to the effect of postharvest treatments on TA% during the shelf life period under room temperature, it could be demonstrated that the group of fruits sprayed with CaCl 2 showed the highest value of TA% (1.7 & 1.83%), followed by the group of fruits sprayed with GA 3 (1.67 & 1.77%), then the group of untreated fruits (the control) gave the lowest value of TA% (1.40 & 1.53%). These effects of spraying both of GA 3 or CaCl 2 on TA% could be due to the causing a delay of ripening and senescence occurring of pomegranate fruits. Furthermore, treated of stored fruits with some natural oils or wrapping fruits with food polyolefin stretch as modified atmosphere packaging (MAP) surrounding the fruits resulted in decreasing O 2 levels and increasing CO 2 levels inside the MAP compared to the untreated (control) fruits.
These obtained results are in parallel with those reported by Badawy et al. (2016) .
2.3-Effect on TSS/TA ratio in fruit juice:
As shown in Table ( 8) , it was obviously that pre-harvest spraying with GA 3 (100 ppm) and CaCl 2 (4%), as well as the post-harvest treatments with jasmine oil, olive oil, fiber gard and wrapping fruits resulted in significantly decrease in the TSS/TA ratio in juice of stored fruits under room temperature in 2011 and 2012 seasons.
Concerning the effect of preharvest spraying with GA 3 or CaCl 2 on TSS/TA ratio in fruit juice of Manfalouty pomegranate cv., it was clear that untreated (control) fruits showed the highest ratio between the TSS% and TA% in the fruit juice (10.50 & 10.30), followed by spraying fruits with GA 3 (9.50 & 8.70 ) and then the fruits sprayed with CaCl 2 (9.20 & 8.30 ) during seasons 2011 and 2012, respectively. This reduction of TSS/TA ratio in fruit juice could be attributed to decreasing TSS% and increasing TA% in juice of treated fruits with GA 3 and CaCl 2 during the 2 studied seasons as aforementioned in the effects of GA 3 and CaCl 2 on both of TSS% and TA% in fruit juice.
As well as, the effect of the post-harvest treatments in TSS/TA ratio in fruit juice tock the same trend of the pre-harvest treatment on this parameter. Whereas, the post harvest treatments on the group of untreated (control) fruits gave the highest value of TSS/TA ratio, followed by the group of fruits sprayed with GA 3 , then the group of fruits sprayed with CaCl 2 during the two studied seasons. Regard to the effect of postharvest treatments on TSS/TA ratio in fruit juice with each group of sprayed with GA 3 or CaCl 2 on the untreated (control) fruits, untreated fruits within the control group gave the highest TSS/TA ratio, while jasmine oil treatments gave the highest value of TSS/TA ratio in the group of sprayed fruits with GA 3 , and treated fruits with olive oil in the group fruits treated with CaCl 2 gave the highest value of TSS/TA ratio in fruit juice in the 1 st season, as well as in the 2 nd season, with the exception of untreated fruits in the group of fruits sprayed with CaCl 2 gave the highest value of TSS/TA ratio in fruit juice, all results compared with untreated control fruits in 2011 and 2012 season.
The obtained results are in harmony with those pointed out by Tripathi and Bhargave (1993) .
2.4-Effects on total sugar % in fruit juice:
Data indicated in Table (9) that the effects of pre-harvest spraying with GA 3 (100 ppm) and CaCl 2 (4%), and post-harvest treatments with jasmine oil, olive oil, fiber gard and wrapping fruits revealed significantly decrease in the total sugars % in fruit juice of Manfalouty pomegranate cv. in the 1 st season 2011, while induced significantly increase in the total sugars % in fruit juice in the 2 nd season 2012.
Concerning the effect of preharvest spraying with GA 3 or CaCl 2 on the total sugars % in fruit juice, at could deduced that untreated fruits (control) gave the highest value of the total sugars % (11.4%) followed by pre-harvest spraying with GA 3 (11.10%), then spraying CaCl 2 gave the lowest value of the total sugars % in the 1 st season, while in the 2 nd season, spraying CaCl 2 gave the highest value of the total sugars % (12.10%), followed by spraying GA 3 (11.50%), then the untreated (control) fruits gave the lowest value of total sugars (11%) in fruit juice.
Regard to the effect of postharvest treatments in total sugars %, in juice of stored fruits under room temperature, the results showed the same trend of the pre-harvest treatments on this parameter during the 2 studied seasons compared with untreated (control) fruits.
Within each group of fruits treated or untreated with the postharvest treatments, it was obviously that within the untreated (control) fruits. Fiber gard treatments gave the highest value of total sugars %, while wrapping fruits gave the lowest total sugars % in fruit juice at the 1 st season. On the other hand, untreated fruit with post-harvest treatments gave the highest value of total sugars %, and jasmine oil treatment gave the lowest value of total sugars % in the 2 nd season. Within the group of fruits sprayed with GA 3 , untreated fruits gave the highest value of total sugars %, and treatment with fiber gard gave the lowest value of total sugars % in the 1 st season, as well as, in the 2 nd season untreated fruits gave the highest value of total sugars %, while wrapping fruits results in the lowest value of total sugars %. Within the group of fruits sprayed with CaCl 2 during the two studied season untreated fruits induced the highest value of total sugars % and wrapping fruit gave the lowest value of total sugars %, compared with untreated fruits. In general, the combination of pre-and post-harvest treatments effect on total sugars % in juice of stored fruits under room temperature, untreated fruits resulted in the highest value of total sugars % and wrapping fruits induced the lowest value of total sugars %. These positive effects of pre-and post-harvest treatment on stored fruits under room temperature could be due to reducing the respiration rate as well as the senescence of fruits stored under room temperature by decreasing O 2 and increasing CO 2 under modified atmosphere packaging of fruits stored under room temperature as pointed out by White and Broadley, 2003; Lara et al., 2004; Caleb et al., 2012 and Selcuk and Erkan, 2014 , 2015 .
These obtained results are in accordance with those found by Nurten and Mustafa (2013) .
